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An arrangement in a mechanical shaft seal 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to an arrangement according to the 
preamble of claim 1 in a mechanical shaft seal and more particularly to an ar- 
rangement in a mechanical shaft seal comprising at least one sliding surface 
part rotating with a shaft in relation to a frame of the device, at least one sliding 
surface part fastened to the frame and/or to a separate frame part that is non- 
rotatable in relation thereto, the sliding surface part rotating in relation to the 
frame and the non-rotating sliding surface part are provided with sliding sur- 
faces pressed against one another, at least one additional part arranged to 
connect the sliding surface part rotating in relation to the frame to the shaft 
and/or to at least one insertion part fastened to the shaft and rotating therewith 
in order to transfer the rotating motion from the shaft to the sliding surface part, 
and at least one additional part arranged to connect the sliding surface part, 
which is non-rotatable in relation to the frame, to the frame or at least to one 
insertion part connected to the frame in order to prevent the rotation of the slid- 
ing surface part in relation to the frame. 

[0002] Known mechanical shaft seals typically comprise at least one 
rotating sliding surface part, which is fastened to a shaft rotating in relation to 
the frame of the device and at least one non-rotatable sliding surface part fas- 
tened to the frame of the device or to a separate frame part. These shaft seals 
also comprise separate additional parts preventing or shifting the rotation in 
relation to the frame, at least one spring ensuring the contact of the sliding sur- 
faces to one another during operation, at least one insertion part that allows 
directing the spring forces to other parts. In addition, the shaft seal may com- 
prise different auxiliary seals, which are used to seal the gaps between the 
parts mentioned above. 

[0003] During operation the sliding surfaces of the sliding surface 
parts in the mechanical shaft seal pressed against each other rotate against 
one another, while one sliding surface part rotates with the shaft of the device 
and while the other sliding surface part remains non-rotatably fastened to the 
device or to the separate frame part. The purpose of these sliding surfaces is a 
gap formed between the shaft rotating in relation to the frame of the device and 
the frame. When operating, frictional force is exerted between the plane sur- 
faces of the parts in the mechanical shaft seal rotating against one another, the 
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frictional force being caused when the parts come into contact with one an- 
other. Depending on the prevailing conditions a medium inside the device or a 
medium to be conducted inside the mechanical shaft seal especially intended 
for this purpose cools and lubricates the plane surfaces of the sliding surface 
parts in the mechanical shaft seal. The purpose of the medium is to penetrate 
between the rotating plane surfaces and to reduce the frictional force exerted 
between the plane surfaces and thus to reduce the creation of thermal energy 
caused by the frictional force on the plane surfaces of the sliding surface parts 
in the mechanical shaft seal. 

[0004] The rotating sliding surface part of such a mechanical shaft 
seal is connected to the shaft of the device by means of the additional parts 
included in the shaft seal and designed for this purpose or by means of ma- 
chining features forwarding the torque caused by the rotation of the shaft to the 
rotating sliding surface part of the mechanical shaft seal, thus achieving the 
rotation of this part with the shaft. Correspondingly the non-rotating additional 
parts are connected to the device or to a separate frame part by means of the 
parts included in the mechanical shaft seal and designed for this purpose or by 
means of machining features preventing the non-rotating sliding surface from 
rotating in relation to the frame or to a separate frame part by impact of torque 
conveyed through the frictional force directed thereto by the sliding surface 
part rotating with the shaft. 

[0005] The problem with the above arrangement is that the addi- 
tional parts transferring torque from the shaft of the device included in the shaft 
seal or the machining features are subjected to wear or are broken at the 
points, from which torque is transferred from one part to another, for instance 
to the sliding surface parts. The same problem is known as regards the parts 
intended to be non-rotating at points, from which the non-rotating parts are 
locked to the device or to a separate frame part. The torque caused by fric- 
tional force formed between the plane surfaces of the non-rotating parts and 
the rotating parts in the mechanical shaft seal wears and breaks the additional 
parts or the machining features, by means of which the rotating motion of the 
shaft of the device is transferred to the rotating parts of the mechanical seal, or 
which tend to be used for preventing the rotating motion produced by the 
torque caused by the frictional force in the non-rotating parts of the mechanical 
shaft seal. This phenomenon causes the mechanical shaft seal to be prema- 
turely damaged in such a manner that the mechanical seal no longer operates 
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as planned for sealing the gap between the rotating shaft and the static parts 
of the device. In addition, the torque causes the sliding surfaces of the sliding 
surface parts in the mechanical seal to deform so that the mechanical seal no 
longer operates as planned. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] It is the object of the invention to provide an arrangement ac- 
cording to the preamble of claim 1 to solve the above problems. The object of 
the invention is achieved with the arrangement characterized in that one or 
more of the additional parts are memory metal elements arranged to bend 
within the limits of the reversible deformation of the material. 

[0007] The preferred embodiments of the invention are disclosed in 
the dependent claims. 

[0008] The idea of the invention is that the additional parts transfer- 
ring the torque of the rotating parts in the mechanical shaft seal or the machin- 
ing features and the additional parts preventing the rotation of the non-rotating 
parts or the machining features are implemented by forming said parts of 
memory metal elements, which are arranged to bend within the limits of the 
reversible deformation of the material. Such memory metals are known from 
the property known as the super elasticity of the material, which is perceived 
as being provided with a multifoldly larger reversible deformation compared 
with other common metals when the metal is placed under the influence of 
torque. 

[0009] The method and system of the invention provide such an ad- 
vantage that the implementation of transferring the torque of the rotating parts 
in the mechanical shaft seal and preventing the rotation of the non-rotating 
parts using memory metal elements as the additional parts transfenring torque 
or receiving torque or as the machining features reduces wear and breakage 
as well as deformation of the sliding surfaces of the sliding surface parts. In 
addition, the solution of the invention can be utilized in already available shaft 
seals and new shaft seals. 

BRIEF DESCRITPION OF THE DRAWINGS 

[0010] In the following the invention will be explained by means of 
the preferred embodiments with reference to the accompanying drawings, in 
which 
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Figure 1 shows the structure of a typical shaft seal utilizing parts 
transferring torque according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] With reference to Figure 1, a prior art mechanical shaft seal 
of a certain type is shown that has been improved with the solution according 
to the present invention. Such a shaft seal according to Figure 1 is used to seal 
the gap between a shaft 14 entering a frame 13 or a frame part 3 and rotating 
in relation thereto and the frame 13 or frame part 3. Such a seal according to 
the present embodiment comprises an insertion ring 1 fastened to the shaft 14 
that rotates with the shaft 14 and is fastened thereto with a screw 10 or with 
another similar fastening device. A sliding surface part 2 is fastened or con- 
nected to the insertion ring 1 , and the sliding surface part 2 is provided with a 
sliding surface 15 placed substantially perpendicularly against the longitudinal 
direction of the shaft 14 that rotates with the shaft 14. The insertion ring 1 and 
the sliding surface part 2 are connected together with additional parts 7, which 
are draw pins 7 in this embodiment. The draw pins 7 convey the rotating mo- 
tion of the shaft 14 from the insertion part 1 to the sliding surface part 2 and 
they are in accordance with the invention made of memory metal elements. 
According to Figure 1 , the number of entities formed of the above-described 
insertion part 1, sliding surface part 2 and draw pins 7 is two, whereof one is 
placed in the inner shaft space of the frame 13 of the device provided with a 
medium 1 1 , and the other one is placed outside the frame 1 3. 

[0012] Thus, the shaft 14 enters the frame 13 of the device through 
the opening placed therein, on which opening a frame part 3 is placed pro- 
vided with a further opening for the shaft 14. Sliding surface parts 4 are fas- 
tened and connected to the frame part 3, the sliding surface parts being fas- 
tened to the frame part 3 so as not to rotate with the shaft, thus being non- 
rotating. The sliding surface parts 4 are also provided with sliding surfaces 15 
which rest substantially perpendicularly against the longitudinal direction of the 
shaft 14. There are two sliding surface parts 14, whereof one is placed in the 
inner shaft space of the frame 13 of the device provided with a medium 11, 
and the other one is placed outside the frame 13. The sliding surface parts 2 
and the sliding surface parts 4 are placed and arranged so that these sliding 
surface parts 2 and 4 form two separate pairs in the shaft space inside the 
frame 13 of the device and outside the device, whereby the corresponding slid- 
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ing surfaces of the sliding surface parts 2 and 4 are placed against each other. 
Then, while the shaft 14 is rotating these sliding surfaces 15 of the sliding sur- 
face parts 2 rotate with the shaft 14 in relation to the sliding surfaces 15 of the 
non-rotating sliding surface parts 4 fixedly fastened to the frame 13. 

[0013] The sliding surface parts 4 are pressed in accordance with 
Figure 1 with a spring 5 against the sliding surface parts 2. The sliding surface 
part 4 projecting from the frame part 3 to the shaft space inside the frame 13 of 
the device is connected directly to the frame part 3 with a draw pin forming the 
memory metal element in accordance with the invention. The draw pin 8 that 
projects from the frame part 3 and connects the sliding surface part 4 in the 
shaft space inside the frame 13 to the frame part 3 prevents this sliding surface 
part 4 from rotating with the shaft 14. 

[0014] The second sliding surface part 4 outside the frame 13 of the 
device is, in turn, connected through an insertion part 6 to the frame part 3. 
This sliding surface part 4 is connected with the draw pin 8 to the insertion part 
6, which is further connected to the frame part 3 with the draw pin 8 projecting 
from the frame part 3. The insertion part 6 and the sliding surface part 4 placed 
in the shaft space inside the frame 13 is connected with the draw pin 8 project- 
ing from the frame part 3 to the frame part 3 in such a manner that the parts 
are able to move in the direction of the shaft 14 to the frame 13 and frame part 
3 of the device. The spring 5, in turn, is mounted in accordance with Figure 1 
between the insertion part 6 and the sliding surface part 4 placed in the shaft 
space inside the frame 13 so that the spring is pre-tensioned to push the inser- 
tion part 6 and the sliding surface part 4 in the direction of the shaft in opposite 
directions. Then the sliding surface 15 of the sliding surface part 4 non- 
rotatably connected to the frame placed in the shaft space inside the frame 13 
is pressed against the sliding surface 15 of the sliding surface part 2 rotating 
with the shaft 14 placed in the shaft space. Correspondingly the insertion part 
6 pushes by means of the draw pin 8 connecting the insertion part 6 and the 
sliding surface part 4 outside the frame 13 of the device the sliding surface 15 
of the sliding surface part 4 outside the frame 13 against the sliding surface 15 
of the sliding surface part 2 outside the frame 13. The spring 5, the number of 
which may vary from one to several, thus makes sure on account of the spring 
force thereof that the sliding surfaces 15 of the sliding surface parts 4 non- 
rotatable in relation to the frame 13 and the sliding surfaces 15 of the sliding 
surface parts 2 rotating with the shaft 14 are pressed against one another. 
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[0015] Furthermore, the mechanical shaft seal according to this 
embodiment comprises auxiliary seals 9 placed between the frame 13 of the 
device, frame part 3 and the different parts of the shaft seal. The auxiliary 
seals may be O-rings or other kinds of seals appropriate for the purpose, which 
are supposed to ensure the sealing of the shaft seal. In this embodiment the 
shaft space inside the frame 13 is sealed so that the medium 11 in the shaft 
space is unable to leak from the device. In addition to the medium 11 to be 
sealed a second medium 12 is utilized in the actual shaft sealing, the idea of 
which is for instance to lubricate the sliding surfaces 15 of the sliding surface 
parts 2 and 4 pressed against one another in order to reduce the friction be- 
tween them. Such a lubricating medium 12 is placed in a space defined by the 
shaft 14 and the parts 1, 2, 4 of the shaft seal, whereby the medium does not 
come into direct contact with the medium 1 1 to be sealed in the shaft space. 

[0016] During the rotation of the shaft 14 the sliding surface parts 
connected with the draw pins 7 to the insertion ring 1 fastened to the shaft 14 
rotate with the shaft, whereas the sliding surface parts 4 connected with the 
draw pins 8 to the frame part 3 and the insertion part do not rotate in relation to 
the frame part 3. What is formed when the sliding surfaces 15 of the sliding 
parts 2 and 4 rotate against each other is friction directing torque to the rotating 
sliding surface parts 2 and to the non-rotating sliding surface parts 4, the draw 
pins 7 and 8 receive the torque and transfer it from one part of the shaft seal to 
another. These draw pins 7 and 8 are then placed under stress, thus being 
susceptible to breakage and subjected to wear while used so that as a conse- 
quence of their being damaged the mechanical shaft seal no longer operates 
as planned. The parts that these pins are in contact with wear and break in a 
similar manner. As regards the machining features, both features are sub- 
jected to wear. By making these draw pins 7 and 8 that receive said torque and 
transfer the shaft seal from one part to another of super elastic memory metal 
elements, which are capable of significantly larger reversible deformation than 
other metals, the draw pins receiving torque are not broken easily. In the shaft 
seal shown in Figure 1 the insertion ring 1 can also be left out. 

[0017] In the different applications of the shaft seal, these memory 
metal elements may also be plates, rings, threaded pins or machining features 
of the insertion ring 6 of the sliding surface parts 2, 4 and the insertion ring 1 , 
or any other kind of elements appropriate for each application. The invention is 
not restricted to the shaft seal shown in Figure 1 but can be utilized in all types 
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of shaft seals. A general principle in all types of shaft seals is that the sliding 
surface parts 2 rotating with the shaft 14 of the seal are connected to the shaft 
14 with memory metal elements and the sliding surface parts 4 non-rotatable in 
relation to the frame 13 of the device are connected to the frame 13 (to a sepa- 
rate frame part 3) using memory metal elements. The sliding surface parts 2, 4 
do not have to be connected directly to the shaft 14 and the frame 13 but they 
may be connected by means of the insertion parts 1, 6, which insertion parts in 
turn are connected or fastened to the shaft 14 and the frame 13. 

[0018] It is apparent for those skilled in the art that as technology 
progresses the basic idea of the invention can be implemented in various 
ways. The invention and the embodiments thereof are therefore not restricted 
to the above described examples but may vary within the scope of the claims. 



